found that the solid particles of the soil furnished nourishment to the growing plants and that water acted only as a carrier.
Wolf (4) found by using beans and maize in Reed (29) found calcium to be necessary to the activity and growth of chlorophyll-containing organs. Willstatter (40) Loew explains the toxicity between calcium and magnesium as being due to the formation of an insoluble condition of the phosphoric acid being fixed by the calcium, and that the framework (15) of the nucleus and plastids is a double organic salt of calcium and magnesium. However, Meurer (19) and Nathansohn (23) 20) shows that calcium salts are most beneficial in reducing toxicity. Lipman (14) reports toxicity between magnesium and sodium but not between magnesium and calcium.
Numerous investigators have sought answers to the proposed theory of a lime-magnesia ratio with just as numerous and conflicting results. Solutions, pot cultures of soil and sand, and field soils have all been employed in attempts to settle the controversy. Ulbricht (34) showed that yellow lupines, barley, and vetch were injured by applications of lime, especially when it contained high percentages of magnesia. Magnesia apparently increased the proportional yield of grain in the case of barley and lupines. Dojarenko (2) 16 The results of water and soil cultures by Gossel (6) (35, 36, 37) states that the ratio is best at i to i.
Meyer (20, Wartiadi (38) Gile (3) reports that with the chlorids of calcium and magnesium at low concentrations the ratio exerted no influence, while at high concentrations it was effective. Good yields of pineapples (4) were produced from soils in Porto Rico when the ratio varied between i to 13 and 73 to i ; and in one field where the ratio of calcium oxid to magnesium oxid was 1,461 to i a yield of 60 tons of sugar cane was realized. Pisciotta (28) , an Italian investigator, reports the analysis of 60 soils which show a wide variation in the lime-magnesia ratio, due to the variation in the lime content. Patterson (25) found that magnesian lime, which is claimed to be poisonous, gave the highest yields.
In summing up the literature studies previously mentioned, it will be seen that Loew and his associates and Japanese students maintain the theory of a definite lime-magnesia ratio, as do Ulbricht Throughout all the series the general tendency was for the calcium and magnesium content of the plants to increase with the increase in application. Wheeler (39) found that when magnesium was applied in the form of the sulphate the crop showed the ratio of magnesium oxid to calcium oxid to be as i to 1.13, but when magnesium was not present in the fertilizer the ratio of magnesium oxid to calcium oxid was i to 2.7. Attempts were made to grow wheat and cowpeas in paraffin, so that they would have no access to calcium and magnesium. However, this permitted but little growth, and analyses of the total plants thus grown showed their calcium and magnesium contents to be equivalent to the amount present in the seed. All varieties of the seed used contained more magnesium than calcium, while ordinarily the remainder of the plant contained more calcium than magnesium. This conforms with the data of Schulze and Godet, who report more calcium in the husk and more magnesium in the seed.
Nitrogen was applied to the legumes as well as to the cereals, so as to be sure that this was not the limiting factor.
In a number of instances the differences in the yields between duplicates were as great as between the different treatments. At several periods during the growth of the plants parasites -caused injuries, sometimes great enough to necessitate harvesting the crop.
CONCLUSIONS
(1) Wheat, soybeans, alfalfa, and cowpeas grew normally either in 96 per cent of dolomite and 4 per cent sand, 100 per cent of magnesian limestone, or in sand containing 7 per cent of magnesite.
(2) Dolomite up to 40 per cent proved beneficial to plant growth. These results indicate that dolomite and magnesian limestone will not be detrimental as applied in agricultural practices. (5) Different ratios of calcium to magnesium within rather wide limits produced no marked differences in yields. (6) Increasing the size of applications increased the calcium and magnesium content of plants. (7) 
